The aim of this manuscript is to study the existence and uniqueness of common coupled fixed point for a pair of mappings in the setup of complete b-metric space. The derived results generalizes some well known results from the existing literature.
Preliminaries
Throughout this paper R is the set of real and R + is set of positive real numbers.
Definition 1 (Bakhtin 1989; Boriceanu 2009c ) Suppose X be a non empty set and s ≥ 1, s ∈ R. A function d : X × X → R + is said to be b-metric if for all x, y, z ∈ X, the following condition are satisfied: Example 1 (Boriceanu 2009c) The l p space, 0 < p < 1, l p = {(x n ) ∈ R : |x n | p < ∞} and function is defined as d : l p × l p → R by d(x, y) = |x n − y n | p Boriceanu (2009c) Let (X, d) be a b-metric space. Then a sequence {x n } is said be converge to x ∈ X if for each ǫ > 0 there exists i(ǫ) ∈ N, such that d(x n , x) < ǫ for all n ≥ i(ǫ). Boriceanu (2009c) Let (X, d) be a b-metric space. Then a sequence {x n } is said be a Cauchy sequence if for each ǫ > 0 there exists i(ǫ) ∈ N, such that d(x n , x m ) < ǫ for all n, m ≥ i(ǫ). Bhaskar and Lakshmikantham (2006) An element (x, y) ∈ X × X is said to be a coupled fixed point of T : X × X → X if x = T (x, y) and y = T (y, x).
Definition 2

Definition 3
Definition 4 Gnana
Definition 5 An element (x, y) ∈ X × X is said to be a coupled coincidence point of S, T : X × X → X if S(x, y) = T (x, y) and S(y, x) = T (y, x).
Example 3 Suppose X = R and S, T : X × X → X defined as S(x, y) = x 2 y 2 and T (x, y) = (9/4)(x + y) for all x, y ∈ X. Then (3,1), (1,3) and (0,0) are coupled coincidence points of S, T.
Definition 6 Let S, T : X × X → X a point (x, y) ∈ X × X is said to be common fixed point of S, T if
Main results
This section derives some fixed point results in the setup of b-metric spaces.
Theorem 1 Let (X , d) be a complete b-metric space with parameter s ≥ 1 and let the mapping S, T : X × X → X satisfy:
For allx, y, u, v, ∈ X and α 1 , α 2 , α 3 , α 4 , α 5 , α 6 , α 7 , α 8 ≥ 0 with sα 1 + α 2 + α 4 + α 5 + α 6 < 1 and α 1 + α 3 + α 4 + α 5 + α 7 + α 8 < 1. Then S and T have unique common coupled fixed point in X. □ Proof Take two arbitrary points
(1)
Then by using condition (1) of Theorem 1, we have which implies that
. Sarwar et al. SpringerPlus (2016) 5:257 Proceeding similarly one can prove that Adding, (2) and (3), we get where Also, Adding, (4) and (5), we get
Continuing this way, we have
Shows that {x n } and {y n } are Cauchy sequences in X. As X is complete b-metric space, so there exists x, y ∈ X such that x n −→ x and y n −→ y as n−→ ∞. Now we will prove that x = S(x, y) and y = S(y, x). On contrary suppose that x � = S(x, y) and y � = S(x, y). Then d(x, S(x, y)) = l 1 > 0 and d(y, S(x, y)) = l 2 > 0.
Consider the following and using condition (1) of Theorem 1, we get
Since {x n } and {y n } are convergent to x and y, therefore by taking limit as k → ∞ we get l 1 ≤ 0. Which is contradiction, so d(x, S(x, y)) = 0 ⇒ x = S(x, y).
Similarly we can prove that y = S(y, x). Also we can prove that x = T (x, y) and y = T (y, x), Thus (x, y) is a common coupled fixed point of S and T.
. Sarwar et al. SpringerPlus (2016) 5:257 Uniqueness Let (x * , y * ) ∈ X × X be second common coupled fixed point of S and T. Then by using condition (1) of Theorem 1, we have Thus Similarly, Adding, (6) and (7), we get
Since α 1 + α 3 + α 4 + α 5 + α 7 + α 8 < 1. Therefore,
Hence
Which implies that x = x * and y = y * ⇒ (x, y) = (x * , y * ). Thus, S and T have unique common coupled fixed point. Theorem 1 yields the following corollary.
Corollary 1 Let (X , d) be a complete b-metric space with parameter s ≥ 1 and let the mapping T : X × X → X mapping satisfy:
for all x, y, u, v, ∈ X and α 1 , α 2 , α 3 , α 4 , α 5 , α 6 , α 7 , α 8 ≥ 0 with sα 1 + α 2 + α 4 + α 5 + α 6 < 1 and α 1 + α 3 + α 4 + α 5 + α 7 + α 8 < 1. Then T has unique common coupled fixed point in X.
Proof The proof follows from Theorem 1 by taking S = T. For all x, y, u, v ∈ X and α, β are non-negative real numbers with s(α + β) < 1. Then S and T have unique common coupled fixed point.
. Sarwar et al. SpringerPlus (2016) 5:257 Proof Take two arbitrary points x 0 , y 0 in X. Define x 2k+1 = S(x 2k , y 2k ), y 2k+1 =) S(y 2k , x 2k ), x 2k+2 = T (x 2k+1 , y 2k+1 ) and y 2k+2 = T (y 2k+1 , x 2k+1 ) for k = 0, 1, 2, . . ..
Consider
Then by using condition (8) of Theorem 2, we have which implies that
Similarly we can prove
Adding (9) and (10), we get
Adding, (11) and (12), we get continuing the same process, we get
Therefore, {x n } and {y n } are Cauchy sequences in X. Since X is complete b-metric space, there exists x, y ∈ X such that x n −→ x and y n −→ y as n−→ ∞. Now we will show that x = S(x, y) and y = S(y, x). Suppose on contrary that x � = S(x, y) and y � = S(x, y), so that d(x, s(x, y)) = l 1 > 0 and d(y, s(x, y)) = l 2 > 0 consider the following and using condition (8) of Theorem 2, we get Taking limit k → ∞ we get l 1 ≤ 0. .
